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(54) Title of the Invention: 
10 PRINTER ENGINE CONTROLLER 

(57) [Abstract] 
[Object] 

To prevent the engine of the printer from 

15 restricting the controller 
[ Constitution ] 

An arbitrary value can be set at a register 1 by 
an engine control section 10. A memory 12 has a 
capacity for twice-burst DMA, of which data are read 

20 out synchronously with a timing signal outputted by a 
data read-out section 3 and supplied to a print head 20 
bit by bit through a shift register 13. The timing 
signal is outputted after a counter 2 measures the time 
corresponding to a register value. When the read-out 

25 causes the data stored in the memory 12 to be not more 
than once-burst DMA, an engine 200 makes a transmission 
request for the next data to the controller section 100. 
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The time for the controller section 100 to complete 
data transmission depends upon the capability of the 
controller section 100. Accordingly, the value set at 
the register 1 is determined so that development of a 
5 timing signal of the data read-out section 3 may meet 
the completion timing of data transmission. 
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[ Claims ] 

[Claim 1] A printer engine controller, used for a 

printer having an engine section for receiving 
transmission of data for each predetermined amount from 
5 a host controller device, writing the transmitted data 
once into a prescribed memory and printing the data 
read out of the memory, the printer engine controller 
comprising: 

a register setting a value corresponding to the 
10 time from the starting of a data transmission request 
for the host controller device to the starting of read- 
out of the transmitted data; 

a counter for measuring the time corresponding to 
a value stored in the register; and 
15 a data read-out section for starting read-out of 

the data from the memory. 

[Claim 2] A printer engine controller, used for a 

printer having an engine section for receiving 
transmission of data for each predetermined amount from 
20 a host controller device, writing the transmitted data 
once into a prescribed memory and printing the data 
read out of the memory, the printer engine controller 
comprising: 

a data judgment section for judging whether or not 
25 the data to be transmitted from the engine section at a 
data transmission request for the upper controller 
device are blank, as well as 
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a controller section having a transmission 
interrupting section for interrupting data transmission 
when the data judgment section judges data to be 
transmitted to be blank and 
5 a masking section for masking and blanking the 

data read out of the memory while data transmission is 
being interrupted by the transmission interrupting 
section provided at the controller section. 
[Detailed Description of the Invention] 
10 [0001] 

[Field of the Invention] 

The present invention relates to a printer engine 
controller which executes printing operations, for 
example, while receiving printing data per line. 
15 [Prior Art] 
[0002] 

Generally, a printer is constituted of an engine 
section for driving a print head and so forth and a 
control section for controlling the engine section. 

20 The engine section includes a FIFO memory and writes a 
predetermined amount of data transmitted from the 
controller section at every time into the memory. The 
data loaded into a shift register from the FIFO memory 
are shif t-outputted bit by bit and supplied to the 

25 print head for printing, for example, as described at 
Pages 21 to 26 and 45 to 52 in Oki Denki Research and 
Development Vol. 55, No. 3. 
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[Problems to be Solved by the Invention] 
[0003] 

However, the foregoing prior art has the following 
problems : 

5 1) In printing one line with the engine section, the 
time for the data transmitted by DMA to be used for 
printing after a DMA request signal is generated at the 
time of starting main scanning is a predetermined fixed 
value. Accordingly, designing of the controller 
10 section must be executed so that DMA response time may 
be shorter than the printing start time. This causes 
restrictions on a circuit configuration in the control 
section. 

2) For a blank line serving as a printing margin of a 
15 printer, for example, the data with all bits set at "O" 
in a storage area of RAM capacity of 2560/8=320 bites 
relative to 2560 dots per line must be developed. In 
other words, the controller section has waste in 
developing printing data. 
20 As described above, the engine section has 

restrictions on the controller section for the engine 
section to execute the operation smoothly. 
[Means for Solving the Problems] 
[0004] 

25 In view of the aforementioned problems, it is an 

object of the present invention to provide a printer 
engine controller for a printer which receives a 
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predetermined amount of data transmitted from a host 
device at every time, writes the transmitted data once 
into a prescribed memory and prints the data read out 
of the memory. 
5 (1) 

The printer engine controller is constituted of 
the following ( 1 ) and ( 2 ) : 

1) a register for setting a value corresponding to 
the time for read-out of the transmitted data to be 

10 started after a data transmission request is started 
for a host controller; 

2) a counter for counting the time corresponding to a 
value registered in the register; and 

3) a data read-out section for starting the read-out 
15 of data from the memory after the time counted by the 

counter elapses . 

[0005] 

(2) 

1) a data judgment section for judging whether or not 
20 data to be transmitted is blank at a data transmission 

request from an engine section in the host controller; 

2) a transmission interrupting section for stopping 
data transmission if the data judgment section judges 
data to be transmitted to be blank; and 

25 3) the engine section includes a masking section for 
masking and blanking the data read out of the memory 
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while the transmission interrupting section is stopping 

data transmission . 

[0006] 

[Operation] 

5 (1) The engine section permits the register to set an 
arbitrary value. On the other hand, the data to be 
supplied to a print head are stored in the memory. The 
memory has a capacity for twice-burst DMA, of which 
data are read out synchronously with a timing signal 

10 outputted by the data read-out section and supplied to 
the print head bit by bit through the shift register. 
The timing signal is outputted after the counter counts 
the time corresponding to a register value. When read- 
out by the data read-out section causes the data stored 

15 in the memory to become less than that for once-burst 
DMA, the engine section makes a burst DMA transmission 
request of the following data for a control section. 
The time for the controller section to complete data 
transmission depends upon the capacity of the 

20 controller section. Accordingly, a value to be set at 
the register is determined so that a timing signal of 
the data read-out section may be generated as near to 
the completion timing of data transmission as possible. 
Thus, data can be prevented from being superimposingly 

25 written into the memory without any generation of 
erroneous memory read-out. 
[0007] 
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(2) When a data transmission request is made from the 
engine section, the data judgment section of the 
controller section checks corresponding data in a bit 
map memory and judges whether or not all bits are 
5 registered as "0". Generally, print data contains a 
large amount of blank data in which the whole line 
usually becomes blank. The controller stores the 
printing line as a blank line for such a data without 
storing n 0" data for one line in a bit map memory. 

10 Thus, bit map memory capacity can be reduced. Upon 
detection of such a blank data, the transmission 
interrupting section stops data transmission of a DMA 
control section. That is, the transmission 

interrupting section prevents the DMA control section 

15 from outputting a transmission response signal to the 
engine section. On the other hand, the masking section 
applies "0" masking to an output from the memory at the 
time of printing start of one printing line. This 
masking is released by a transmission response signal 

20 transmitted to the engine section from the controller 
section. Accordingly, unless a transmission response 
signal is transmitted, "0" is continuously supplied to 
the print head for no printing and causes the same 
state as for a case where a blank data is printed. As 

25 a result, printing can be executed without data 
transmission by the DMA control section and, during 
this period, the DMA control section can perform other 
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data transmission except for a printer, or occupation 
of a controller CPU data bus by DMA transmission of 
print data is not executed, therefore during this 
period the expansion and so forth of print data can be 
5 performed, thus improving the data throughput of the 
whole system. On the other hand, when the DMA control 
section performs data transmission, a DMA permit signal 
is inputted into the engine section, so that the 
masking of the masking section is released, and the 

10 data transmission permits the data stored into the 
memory to pass through the masking section and to be 
supplied to the print head. This permits ordinary 
print data except blank data to be printed. 
[Embodiments ] 

15 [0008] 

Preferred embodiments of the present invention 
will now be described in detail in accordance with the 
accompanying drawings . 
( First Embodiment ) 

20 Figure 1 is a block schematic diagram of the 

printer engine controller according to one embodiment 
of the present invention. This illustrated apparatus 
is constituted of the register 1, the counter 2, the 
data read-out section 3, the data judgment section 4, a 

25 transmission interrupting section 5 and the masking 
section 6. A register 1 includes a latch circuit and 
stores a value corresponding to the time for the read- 
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out of transmitted data to be started after a data 
transmission request is started for a host controller. 
A value of the register 1 is defined by an engine 
control section 10. The counter 2 counts clock signals 
5 inputted in a predetermined cycle and measures the time 
corresponding to a value stored in the register 1. 
[00091 

The data read-out section 3, after the time 
measured by the counter 2 elapses, outputs a timing 

10 signal for starting to read out data from a memory 12. 
At one-line printing start, the data judgment section 4 
judges whether or not data to be transmitted at a data 
transmission request from the engine section is a blank 
line registered as data being all "0". That is, when a 

15 data transmission request signal is inputted from the 
engine section 200, the data judgment section 4 holds 
the signal and does not transmit the signal to a DMA 
control section 22. Then the data judgment section 4 
judges whether or not data to be printed in the 

20 printing line are registered as all w 0". When the data 
are judged as data of which all dots of one line should 
be "0", it is announced to the transmission 
interrupting section 5 . The transmission interrupting 
section 5 stops data transmission if the data judgment 

25 section 4 judges data to be transmitted to be blank. 
That is, an address of the data transmitted in the next 
printing line on the bit map memory 12 is advanced by a 
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location corresponding to one line. Only this 

processing is executed without any data transmission. 
In other words, no request signal is transmitted to the 
DMA control section 22, so that a DMA response signal 
5 is not outputted to the engine section 200. 
[0010] 

The masking section 6, while data transmission is 
being stopped by the transmission interrupting section 
5, masks respective bits of the data read out of the 

10 memory 12 at "0" to forcibly take the data as a blank 
one. This mask, when a DMA response signal is inputted 
into the engine control section 10 from the control 
section 100, is released as a result of a command 
signal is outputted to the masking section 6 . A latch 

15 circuit 11 temporarily stores DMA data. The memory 12 
stores the data subjected to burst DMA transmission. 
The memory 12 is, for example, of FIFO (First In First 
Out) type. The memory 12 contains a 32 -word data 
capacity to accommodate a 16 -word burst DMA. Meanwhile, 

20 the memory 12 is not limited to FIFO type and may have 
a circuit configuration capable of executing writing 
and reading into/out of each address with time sharing 
using RAM of a single port. The shift register 13 
loads the data read out of the memory 12 in parallel 

25 and shift-outputs the data to the print head 20. 
[0011] 



- 11 - 



JPA08-152978 



Figures 2 to 4 illustrate a peripheral circuit of 
the register 1 and the counter 2 in Figure 1, that is, 
a detail of a timing generation circuit of the engine 
section 200 respectively. Counters 2a , 2b correspond 
5 to the counter 2 in Figure 1. Each of the counters 2a, 
2b includes a load input LD, a data input D of a count 
value, a reset input R, a count enable input ET and a 
carry output CY to load the count value of the register 
1 . Both reset inputs R are connected with a NOR 

10 circuit 121 and an AND circuit 125, controlled by a 
carry output CY of the counter 2b and inputted with an 
printing start command signal START-P. For control of 
an enable input ET of the counter 2 , as illustrated in 
Figures 2 and 3, there are also provided J-K flip-flop 

15 circuits 113 to 117, the QR circuit 118, an AND circuit 
119, a NAND circuit 120 and an inverter circuit 122. 
With the above constitution, the counter 2a performs 
development of the generation timing of a main scanning 
synchronous signal LSYNC-N, start timing of read-out of 

20 the memory 12, as well as counting of the number of 
transmission dots corresponding to the number of dots 
of the print head 20. 
[0012] 

In the register circuit 123 illustrated in Figure 
25 4, a count comparative value corresponding to the 
number of dots of the print head 20 is stored by the 
engine control section 10. A comparator 124, provided 
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with a gate input G, compares an output value of the 
register circuit 123 with output values of the counters 
2a , 2b and outputs a count stop command signal END-P of 
the counters 2a, 2b. A J-K flip-flop circuit 117 
5 illustrated in Figure 3 produces a mask signal MASK-P 
for masking the transmission data of the print head 20 
during the timing ranging from development of a 
printing start command signal for one line by the 
engine control section 10 to the output start of a DMA 
10 response signal by a controller sectionlOO. 
[0013] 

Figure 5 illustrates a writing- in -memory circuit. 
From video DMA signals DMAACK-N, RD-N, CAS-N 
transmitted from the controller section 100, a trigger 

15 signal DATALATCH for latching DMA data and a data write 
command signal FIFOWR-N of the memory 12 are produced. 
For this purpose, there are provided a flip-flop 
circuit 131 with a set signal input S, a NAND circuit 
132, an OR circuit 133 and inverter circuits 134, 135. 

20 Figure 6 illustrates a peripheral circuit of the memory 
12 in Figure 1. The memory 12, the shift register 13 
and the masking section 6 are controlled by respective 
signals outputted by circuits in Figures 2 and 3 . 
Accordingly, the respective signals are connected with 

25 a reset terminal RS and a shift road terminal S/L 
through an inverter 14, AND circuits 17, 18 and a NOR 
circuit 19. 
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[0014] 

Figure 7 illustrates an internal configuration of 
a FIFO memory. Signals in Figure 7 are all lower 
active. A FIFO memory 300 stores the data transmitted 
5 to the controller section 100 by burst DMA transmission. 
The capacity of a memory cell is 16 bits x 32 words = 
512 bits and, for nonsynchronous and independent input 
and output operations of data, an input terminal and an 
output terminal for 16 bits are provided. A write 

10 pointer 301 updates a write address of a memory cell 
array each time a data is written into the FIFO memory 
300. A read pointer 302 updates a read-out address of 
the memory cell array each time a data is read out of 
the FIFO memory 300. A write control section 303 

15 develops a control signal to the write pointer 301 in 
response to an input of a write command signal W of the 
lower active. 
[0015] 

A read-out control section 304 develops a control 
20 signal to the read pointer 302 in response to an input 
of a read-out command signal R of the lower active. A 
reset section 305 initializes the write pointer 301 and 
the read pointer 302 by an input of a reset signal RS. 
A plug output section 306 detects the remaining amount 
25 of the data stored in the FIFO memory 300 from a 
positional relationship between the write pointer 301 
and the read pointer 302 and outputs a half full signal 
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HF. The half full signal HF indicates that the 
remaining amount of the data stored in the FIFO memory 
300 is in excess of 16 words* In this embodiment, the 
FIFO memory 300 is used as the memory 12 , but a memory 
5 of another system may be used. 
[0016] 

Figure 8 is a time chart showing a change in a 
half full signal of a FIFO memory. When a stored data 
is in excess of 16 words by the write signal W, the 

10 half full signal (lower active) HF is at a low level. 
A data is read out by a read signal R and, when the 
stored data is 16 words or less, the half full signal 
HF is at a high level. Figure 9 is a block schematic 
diagram illustrating the whole configuration of a 

15 printer. A portion surrounded by dashed lines in 
Figure 9 shows the whole configuration of a printer 
engine section 200. The engine section 200 is 
connected with the controller section 100, and the 
controller section 100 is connected to a personal 

20 computer (not illustrated) serving as a host apparatus 
through an external interface. The engine section 200 
is provided with a control substrate 201. The control 
substrate 201 is connected with the controller section 
100 through a 16 -bit data bus, a command interface and 

25 so on. The controller section 100 is provided with a 
ROM, a RAM and the like not illustrated, which are 
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connected, in common, with a data bus connected to the 

engine section 200. 

[0017] 

The print data deployed to bit map data by a CPU 
5 21 of the controller section 100 are stored in a bit 
map memory 23 of the controller section 100 illustrated 
in Figure 1. When the printer engine section 200 
performs printing operation, the bit map data stored in 
the bit map memory 23 is transmitted to the engine 

10 section 200 by a burst DMA in batches of 16 words. The 
print data transmitted by the burst DMA is stored in 
the memory 12 provided in the printer engine section 
200. During the printing operation of a printer, the 
engine section 200 reads a one-word data out of the 

15 memory 12 and parallel-loads the data into the 16-bit 
shift register 13. The loaded data are shif t-outputted 
bit by bit and transmitted to the print head 20 as 
serial data to become data for exposing a 
pho t o s en s i t i ve drum . 

20 [0018] 

The capacity of the memory 12 of the engine 
section 200 is 32 words and, when the remaining amount 
of the stored data is not more than 16 words, a DMA 
request signal is outputted to the controller section 
25 100. When the controller section 100 receives the DMA 
request signal, a DMA response is made and burst DMA 
data transmission of 16 words is executed. During 
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execution of one- line printing, the DMA request signal 
is controlled so that the remaining amount of data in 
the memory 12 may not be "0". In EEPROM 203, the total 
number of prints in the engine section 200 is stored 
5 and used as regular maintenance information such as 
service life information of a fixing device 204. 
[0019] 

Figure 10 illustrates an interface between the 
controller section 100 and the engine section 200. A 

10 ready signal PRDY-N illustrates that the engine section 
200 is in a printable state. When printing for one 
page is started, the controller section 100 checks the 
signal and outputs a printing start command signal 
PRINT-N to the engine section 200. A main scanning 

15 synchronization signal LSYNC-N and a sub scanning 
synchronization signal FSYNC-N are outputted from the 
engine section 200 to the controller section 100, and 
operation states of the printer are transmitted every 
moment. The engine section 200 outputs the DMA request 

20 signal DMAREQ-N to the controller section 100, and the 
controller section 100 outputs the DMA response signal 
DMAACK-N to the engine section 200 for burst 
transmission of data D15 to DO. 
[0020] 

25 Figure 11 illustrates a time chart of a video 

signal. An illustrated example shows a case where 
printing resolution is 300 dpi and paper traveling 
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speed is 2 inches/sec where line cycle is 1.67 ms. 
When a printing start command signal PRINT-N is 
developed with a ready signal PRDY-N active, the ready 
signal PRDY-N is at an n H" level, so that a sub 
5 scanning synchronization signal FSYNC-N develops and, 
for each line, a main scanning synchronization signal 
LSYNC-N develops. 
[0021] 

Figure 12 illustrates a relationship among a main 

10 scanning synchronization signal, data to a print head 
20 and a transmission clock signal. With the period of 
data transfer clock HD-CLK of the print head 20, the 
duration of a main scanning synchronization signal, 
namely, the time from rising to transmission clock 

15 signal output start is defined, taking a cycle of a 
transmission clock as a unit. Figure 13 illustrates a 
relationship between a video data signal in the 
controller section 100 and a bit map memory 23 storing 
bit map data to be printed. As the bit map memory, for 

20 example, DRAM is used. To supply the video data which 
is an output signal of a control circuit of the 
controller section 100 and which is read out of the bit 
map memory 23 by DMA, of a signal wire connected with 
the bit map memory 23, to the engine section 200, a 

25 data bus signal, a column address strobe signal and a 
read signal are outputted to the engine section 200. A 
DMA request signal DMAREQ-N is a signal for the engine 
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section 200 to output a DMA request of the video data 
to the controller section 100. The controller section 
100, upon receiving the signal, outputs a DMA response 
signal DMAACK-N to the engine section 200 and reads 
5 video data out of the bit map memory 23 continuously by 
16 words. 
[0022] 

Figure 14 is a peripheral circuit schematic 
diagram in connection with DMA in a controller section 

10 100. A DMA request signal from the engine 200 is 
inputted into an arbitration circuit 401 of the 
controller section 100. Here, in accordance with 
higher priority predetermined for others in the 
internal controller, such as a bus occupation request, 

15 DRAM refresh request, an instruction fetch request and 
an internal DMA request, a decision is made on which of 
the above-mentioned requests is met, and a bus request 
signal BREQ is output ted to the CPU 21 of the 
controller 100. An address counter 402 resets a 

20 leading address for starting video DMA for each 
printing line by a line control 404 relative to a main 
scanning synchronization signal from an engine section 
interface 403 and issues an address for DMA 
transmission. 

25 [0023] 

Figure 15 illustrates a time chart at video DMA of 
the controller section 100. After the synchronization 



- 19 - 



JPA08-152978 

with an output timing of a main scanning 
synchronization signal LSYNC-N, a DMA request signal 
DMAREQ-N is outputted from the engine section 200. The 
controller section 100, when a DMA response is 
5 available for the DMA request signal, outputs a DMA 
response signal DMAACK-N . Tarb refers to the waiting 
time when it takes to execute DMA start by arbitration 
operation of the controller section 100. TDMA 16 
refers to the time required for 16 -word transmission 

10 during DMA. A row of video data are read out of the 
bit map memory DRAM by DMA and outputted on a data bus 
signal wire at every occurrence of a column address 
strobe signal. The data are inputted into the memory 
12 of the engine section 200. A write control signal 

15 of the memory 12 is developed by the column address 
strobe signal and the DMA response signal. 
[0024] 

The maximum of the Tarb is determined by the 
setting of priority order of the video DMA in the 

20 controller section 100, the specification of DRAM used 
as a bit map memory and clock frequency of a control 
circuit. The value is designed so as to be minimum 
when possible in order to prevent generation of overrun 
as a result of the remaining amount of the data stored 

25 in the memory 12 becoming w 0" during the printing 
operation of the printer engine section 200. Figure 16 
is a time chart illustrating the operation of a memory 
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write circuit. A DMA response signal DMAACK-N is 
outputted in response to a DMA request of the engine 
section 200 , so that 16-word DMA transmission starts. 
Transmission data DATA1 , DATA 2 , ... are transmitted 
5 onto a data bus at every occurrence of a column address 
strobe signal CAS-N. A data latch signal is outputted 
in synchronization with the column address strobe 
signal during DMA transmission and the transmission 
data DATA1 , DATA 2 , ... are latched in order. As a 
10 result, latch data are obtained and, when the data are 
latched, a write command signal FIFOWR-N of the memory 
12 develops. 
[0025] 

Figure 17 is a time chart illustrating operation 
15 during DMA transmission. By a printing start command 
signal START-P from the CPU of the engine section 200, 
a main scanning synchronization signal LSYNC-N is 
developed. Moreover, a DMA request signal DMAREQ-N is 
outputted to the controller section 100. A signal for 
20 masking transmission data of the print head 20 is also 
outputted. The printing start command signal turns on 
a count enable signal to start counting. The count 
value is expressed in hexadecimal numeral. A value of 
FEOH is stored in the register 1 beforehand and 
25 corresponds to a count value of 32 clocks of a CLK 
signal and the time is written as TSCNT. The counter 2 
is reset by the printing start command signal. When 
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the counter 2 is made to start counting by the enable 
signal El and indicates a count value 007H, a CY7 
signal develops to turn off the main scanning 
synchronization signal. When the count value is 008H, 
5 009H and reaches OOFH, a CYXF signal occurs. The 
signal develops a load signal of the counter 2, so that 
the data (FEOH) stored in the register 1 are loaded 
into the counter 2. At this time, a counter enable 
signal E2 occurs and the counter 2 executes counting-up. 
10 When the counter 2 executes counting-up for 32 clocks 
and reaches FFFH, the counter executes carry CY output. 
[0026] 

At this time, a read signal R for the memory 12 
and a parallel load signal S/L of the shift register 13 

15 occurs. As a result, an enable signal E2 turns off, 
and a count enable signal E3 turns on. At this time, 
the count value is cleared to become 000H again. The 
count value sequentially make increments and a CYXF 
signal is output ted at every 16 -clock. The signal 

20 develops a read signal R, so that the data read out of 
the memory 12 are loaded into the shift register 13. 
On the other hand, when a DMA request signal makes a 
DMA response signal to respond from the controller 
section 100, a DMA request signal is turned off. When 

25 the DMA response signal turns on, a signal for masking 
the print head 20 turns off to release data masking. 
[0027] 
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There are next illustrated the foregoing apparatus. 
In Figure 2, when a start command signal START-P of one 
line is issued by the CPU of the engine section 200, 
the signal is inputted into a reset terminal R of the 
5 counters 2a, 2b through NOR circuit 121 to clear the 
counters 2a, 2b, The start command signal outputs a 
main scanning synchronization signal from the flip-flop 
116, so that a DMA request signal not illustrated is 
outputted and a counter enable signal El is outputted 
10 from the flip-flop 113. 
[0028] 

The counter 2a is made to start counting by the 
clock CLK and, when a count value reaches 007H, a carry 
signal CY7 is outputted through the AND circuit 119. 

15 The carry signal CY7 is inputted into a K terminal of 
the flip-flop 116 to turn off the main scanning 
synchronization signal. When the counter 2a performs 
counting-up and reaches 00FH, a carry signal CYXF of 
the counter 2a is produced. The carry signal CYXF is 

20 inputted into the K terminal of the flip-flop 113, so 
that an enable signal El is turned off, while an enable 
signal E2 is turned on by the flip-flop 114. At this 
time, a value preset at the register 1 is loaded into 
the counter 2b. For example, if a register value is 

2 5 FEOH, the FEOH is loaded into the counter 2b and the 
counter 2b counts up in order from FEOH. When a count 
value reaches FFFH, a counter carry signal CY is 
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output ted. The output of the carry signal CY produces 

a read signal of the memory 12. 

[0029] 

The time when it takes to execute the first memory 
5 read by an output of a read signal of the memory 12 
after an output of a DMA request signal by an output of 
a printing start command signal is 16TCLK+TSCNT as 
illustrated in Figure 17. A value of TSCNT can be 
changed in accordance with a stored value of the 

10 register 1 and is determined by a program ROM of the 
engine section 200. This can prevent read processing 
from excessively advancing by delaying a read start 
timing by increasing the magnitude of a TSCNT value 
even if DMA transmission speed is very low. If DMA 

15 transmission speed is high, the read start timing is 
advanced by decreasing the magnitude of the TSCNT value, 
thus making effective use of DMA performance. 
[0030] 

In this way, the time when it takes to start 
20 reading out of the memory 12 storing DMA transmission 
data after an output of a DMA request signal to the 
controller section 100 can be preset, thus the CPU of 
the engine section 200 can change the time. This can 
set the read start timing at an optimum value to the 
25 maximum of DMA response time of the controller section 
100. Accordingly, the specification of the engine 
section 200 can be easily changed in accordance with a 
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change ±n the DMA response time by a specification 

change of the controller section 100. 

[0031] 

Prior to printing start of a printer, a command is 
5 issued from the controller section 100 to the engine 
section 200 and setting of the above preset value is 
commanded. Thus, the read start timing of the memory 
12 can be automatically set for various controller 
sections 100 and, in DMA transmission for one-line 
10 printing, overrun caused by too late DMA response of 
the controller section 100 can be prevented. 
[0032] 

(Second Embodiment) 

A configuration of the second embodiment is 

15 included in the above-mentioned first embodiment, 
therefore only the operation thereof is described below. 
In Figure 1, when a start command signal is outputted 
from the CPU of the engine section 200, first, a signal 
to the masking section 6 is turned on and masking is 

20 applied onto the data supplied to the print head 20, so 
that blank data are supplied to the print head 20. In 
the engine control section 10, the signal to the 
masking section 6 is turned off by a DMA response 
signal of the controller section 100. As a result, DMA 

25 transmission is executed from the bit map memory 12 of 
the control section 100, and the data written in the 
memory 12 through the latch circuit 11 are passed 
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through the masking section 6 via the shift register 13 

and supplied to the print head 20. 

[0033] 

On the other hand, when the data judgment section 
5 4 of the controller section 100 judges all the data on 
a printing line to be on a blank line of "0", the 
transmission interrupting section 5 commands an 
arbitration circuit 401 illustrated in Figure 14 to set 
DMA in an inoperable status (disable). At this time, 

10 the DMA control section 22 of the controller section 
100 does not respond to a DMA request signal outputted 
from the engine section 200, so that no DMA response 
signal is outputted. Accordingly, a signal to the 
masking section 6 is made to remain on, and all the 

15 data supplied to the print head 20 are forcibly set at 
"0", so that the printing line has only blank data. 
[0034] 

In this way, the controller section 100 judges 
line all data to be printed to be "0" or a blank line, 

20 skipping operation for the blank data can be executed 
only by stopping DMA of the controller section 100 in 
accordance with a program of the controller section 100, 
thus eliminating such a wasteful operation that the 
blank data of all "0" must be DMA transmitted to the 

25 engine section 200. Accordingly, such a situation will 
not occur that a data bus of the controller section 100 
is unavoidably occupied for a long time to DMA transmit 
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the wasteful data, which can prevent data processing 
capacity of CPU from being reduced. Furthermore, the 
printing throughput of a printer can be improved. 
[0035] 

5 The present invention is not limited to the 

foregoing embodiments, and it goes without saying that 
variations can be made. For example, the present 
invention is not limited to a LED printer and can be 
applied to a laser printer in the same way. 

10 [0036] 

[Effects of the Invention] 

As described above, the printer engine controller 
according to the present invention has an advantage 
that the engine section can perform smooth operation 

15 without constraining the controller section as follows: 
1) The printer engine controller is structured so 
that the engine section may determine a read start 
timing of the data from a memory based on a storage 
value of the register 1 which can set an arbitrary 

20 value. Accordingly, in the printing operation of one 
line by the print head, the time when it takes to use 
the data transmitted by the DMA for printing after a 
DMA request signal is issued at the time of starting 
main scanning, can be set at an arbitrary time 

25 corresponding to the DMA transmission time of the 
controller section. Accordingly, in designing the 
controller section, DMA response time can be 
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arbitrarily set, thus eliminating constraints on a 
circuit configuration for the controller section. 
2) For a blank line as a printing margin section of a 
printer, no response is made to a DMA request signal, 
5 so that overrun is generated and, at the same time, all 
bits apply "0" masking to the data read out of a memory. 
This can eliminate necessity of DMA transmitting the 
data of a margin section, thus eliminating wasteful 
operation in developing print data. 
10 [Brief Description of the Drawings] 
[Figure 1] 

Figure 1 is a block schematic diagram of hte 
printer engine controller according to one embodiment 
of the present invention. 
15 [Figure 2] 

Figure 2 is a timing generation circuit diagram of 
the engine section (No. 1). 
[Figure 3] 

Figure 3 is a timing generation circuit diagram of 
20 the engine section (No. 2). 
[Figure 4] 

Figure 4 is a timing generation circuit diagram of 
the engine section (No. 3). 
[Figure 5] 

25 Figure 5 is a writing- in-memory circuit diagram. 

[Figure 6] 
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Figure 6 is a peripheral circuit diagram of a 
memory . 
[Figure 7] 

Figure 7 is an internal configuration diagram of a 
5 FIFO memory. 
[Figure 8] 

Figure 8 is a time chart showing the operation of 
a FIFO memory. 
[Figure 9] 

10 Figure 9 is a block schematic diagram illustrating 

the whole configuration of a printer. 
[Figure 10] 

Figure 10 is a schematic diagram illustrating an 
interface between the controller section and the 
15 engine section. 
[Figure 11] 

Figure 11 illustrates a time chart of a video 
signal. 
[Figure 12] 

20 Figure 12 is a time chart illustrating 

relationship between a main scanning synchronization 
signal and data to a print head. 
[Figure 13] 

Figure 13 is a diagram explaining a DMA signal in 
25 the controller section. 
[Figure 14] 
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Figure 14 is a peripheral circuit schematic 
diagram in connection with DMA in a controller section. 
[Figure 15] 

Figure 15 is a time chart at DMA operation of a 
5 controller section. 
[Figure 16] 

Figure 16 is a time chart illustrating the 
operation of a writing- in-memory circuit. 
[Figure 17] 

10 Figure 17 is a time chart illustrating operation 

during DMA transmission. 
[Description of Symbols] 

1 Register 

2 Counter 

15 3 Data read-out section 

4 Data judgment section 

5 Transmission interrupting section 

6 Masking section 
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Figure 2 

Timing generation circuit of engine section (No. 1) 
Figure 3 

5 Timing generation circuit of engine section (No. 2) 
Figure 4 

#1 Timing generation circuit of engine section (No. 
3) 

10 123 Register 



Figure 5 

Writing -in -memory circuit 



15 Figure 6 

Peripheral circuit of memory 

Figure 7 

301 Write pointer 

20 302 Read pointer 

303 Write control section 

304 Read-out control section 

305 Reset section 

306 Flag output section 
25 #1 Data input 

#2 Memory cell 

#3 Data output 
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#4 Internal configuration of FIFO memory 
Figure 8 

#1 Stored data of not more than 16 words 
5 #2 Stored data in excess of 16 words 

#3 Stored data of not more than 16 words 

#4 Time chart showing operation of a FIFO memory 





Figure 9 


10 


100 


Controller 




21 


CPU 16 bits 




201 


Control substrate 




12 


Memory 




13 


Register shift 


15 


20 


Print head 




204 


Fixing device 




#1 


Operation panel 




#2 


External I/F 




#3 


Panel I/F 


20 


#4 


Command I/F 




#5 


Data bus 




#6 


Drum motor 




#7 


Register motor 




#8 


Transistor 


25 


#9 


Driver 




#10 


Memory 




#11 


Low-voltage power supply 



- 33 - 



JPA08-152978 



#12 High- voltage power supply 

#13 Cassette size sensor 

#14 Paper sensor 

#15 Paper feed sensor 

#16 Paper delivery sensor 

#17 Toner remaining amount detection sensor 

#18 Temperature sensor 

#19 Transfer unit 

#20 Charge unit 

#21 Voltage division 

#22 Grid 

#23 Developing device 

#24 Overall configuration of printer 
Figure 10 

#1 Controller section 

#2 Engine section 

#3 Interface between controller section and the 
engine section 

Figure 11 

Time chart of video signal 
Figure 12 

#1 Relationship between main scanning synchronization 
signal and data to a print head 
#2 clocks 
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Figure 13 

#1 Controller section control circuit (CPU) 

#2 Address bus 

5 #3 Data bus 

#4 Engine section 

#5 Video data 

#6 DMA signal 

#7 DMA signal in controller unit 

10 23 Bit map memory 

Figure 14 

401 Arbitration circuit 

402 Video DMA address counter 
15 403 Engine section interface 

404 Line control 

21 Controller section 

#1 DMA address 

#2 Refresh request 

20 #3 Instruction fetch request 

#4 Internal DMA request 

#5 DMA peripheral circuit of controller section 

Figure 15 
25 #1 Data bus 

#2 Time chart showing DMA operation of controller 
section 
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Figure 16 
#1 RAM address 
#2 Data bus 
5 #3 Latch data 

#4 Operation of memory write circuit 

Figure 17 
#1 Count value 
10 #2 16 clocks 
#3 32 clocks 

#4 Operation during DMA transmission 
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